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FIG. 3: (color) Spectrum of charged current νµ events using a new wide band beam from FNAL to a location

at 1300 km. The spectrum is normalized per GeV per MW × 107sec protons of 60 GeV. Overlayed is the

probability of νµ → νe conversion for sin2 2θ13 = 0.04 with rest of the oscillation parameters as described in

the text. The left plot is for regular mass ordering and right hand side is for reversed mass ordering. Figure

includes no detector effects such as efficiencies, resolution, or backgrounds.

convenient formula for conversion is below.

POT (1020) =
1000×BeamPower(MW )×T (107s)

1.602×Ep(GeV )

where T is the amount of exposure time in units of 107s and Ep is the proton energy. We now
briefly summarize the understanding of high energy proton beam power at the two US accelerator
laboratories where high intensity proton synchrotrons are operational, Fermilab and Brookhaven.
FNAL Main injector (MI): Discussion is currently underway to increase the total power from

the 120 GeV Main Injector (MI) complex after the Tevatron program ends [24, 25]. In this scheme
protons from the 8 GeV booster, operating at 15 Hz, will be stored in the recycler (which becomes
available after the shutdown of the Tevatron program) while the MI completes its acceleration
cycle, which is shortened from the current 2.2 sec to 1.33 sec. In a further upgrade the techniques
of momentum stacking using the antiproton accumulator, and slip-stacking using the recycler will
raise the total intensity in the MI to∼ 1.2MW at 120 GeV [26]. In the rest of this report this will be
called the SNuMI plan. In the ideal case, the length of the acceleration cycle is proportional to the
proton energy, making the average beam power proportional to the final proton energy. However,
fixed time intervals in the beginning and the end of the acceleration cycle are required for stable
operation. These become important at low energies and reduce the performance below the ideal.
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